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(54) FUEL CELL SYSTEM FOR CAR AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system for car use which can be mounted on a car with 
saved space and lightweight. 
SOLUTION: A pump 410 used for circulation of 
hydrogen gas at normal operation is used for drawing 
out hydrogen gas from a hydrogen storage alloy tank 
200 at low-temperature start-up. By commonly using one 
pump for both circulation and drawing out of hydrogen 
gas, weight as well as space can be saved in mounting 
on a car. 
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fc U f 5 £ fc #»T»MB 1 ©/VK/fc , 

f&3©flj?ri©f?m£Efi$ft, W«lcJ:!J^SrStLfc 
9 Jk#fc 9t5wi # *TI6fc* 2 fc , 

ltfJieSfl3©}li& t HcEB$;ft, MKfcJ;i9^^^jjfELfc 
9 Jfc*fc 9 1-5 £ i # "T«* # 3 co/VP^i , 

mw&k, 

«nE»loaK**LTiWE«MtWiK:tti(&**» MIS 

*W4*» il#WUfc»*JH^*IWEllSloKIW*»b 
IWE»3©«»Sr^LTSWElB2©aEBKai5 % $&2 

aire® i ©«cs§&tf- br«WEji»R«»fciiw& 



[m*a 2 ] i ic^ojctuflftwm*'*? 

MfB» 1 2 <n*A>7<D 5 *>, < fc 

£ fc SrWtt5»tfflE»«»->XT^ 
■C*tH-r*i4:#^r«ft*JllJ!f^»fll«fc» BE***^ 

tlME^^tMWBOlkfflP fc ffle**MB»©ffW&P fc 
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xzmtti-tz>m®mi&b. wicmj^^* 

3tfjfa*Hi#*£SfELT, mMz%mmnucm%s-rzmi 
mutimmmnsmn t mmm 1 (om^iasn^m 

mmm 1 w^ggf \a3ft%mm<®fe®ffi bmmn&nn,®, 

striE^ i o«8g^»c*j(t s^Ej^Egpi mmmnmf&o 
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m^m^^^m^mm^tizmm^m^^o 

lftia*i&#*«*SS|5cO&tijP £frf2«m©<«&P t 
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mrk<r>m*^t£<tm^ wim®mmmi>>tbwtii£ti 
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%mnnmi/xTJ*c>®m%mxh<ox. 
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®q>\z#v zm 1 <D®mb<Dmz^K<: b&ic, mmm 
wn.mfrb$m£tizmfe,*m#xzmLx. mt&mi 
<Dfamz.m-rm2<Dffi&b. mm®2<Dm&t>\cm.w.£ 
*t, mmm2<Dffi&*mtizifim*mtf*$:mmmi<o 

5 mujK$s-%*®i.m&<r>mm p b mm® 1 <omm t 
\mm-rz>m2<D®ffib, mm®2<Dmft*>\zi3iizm 
m^nmm ©# m a b mm # y f b <o m \mm-r z % 3 
<o®mb, (Dfflz^tetbmz. mftmivffim>bft 
t&ztitcmm&mtfx&mLx, mmm2<Dmmcmz 
^3(oj5fEg§t x mmf$i<Dm®<wci3iiz>mmm2<Dm 
mbmt&%ivmmb<D®\c$iw.tsft. mwizzvifx 

Zffi htz V Jhfefc <0 ? 5 r b ft^SWiW, 1 <o^>vzT b , 

mmm 2 ©sftK* tw** ^ 5 fltjE^mw#w p b mis 
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b, 
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b. 

(c) BWB*3R3(f^©JE*^anE«JpflEA*±lHloTV^ 
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(d) m&*m#x<D&M>mm&mmj3&±.®ix^ 
xzmm® i <nm m*bmmm 3 ©*»&fl- u-cmriE^ 
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»Wilio»aai:WBIB3©tt9fi:©IBJci!«*ix, BB 
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t> fcffllrfSlSiv (b) Me^K^fxgUMVd^ 

35a»«r«fc1-*iafc, (c) *E**#^©KJiJ« 
tWa»JPBE**±@oTV^5»^-» ^iamis^m2<D 
/Vw^SrMf, ffHSm3(D/Vw^5r^CT, «JfE*S§# 

m £ n 6iiB**^^ sritne* 2 <oigis *^ ltwis^ 

SitSIgi, (d) «ttraaWx0EA**flNB£*HE 
SC« fH2S&3<7Wi^£M^T, «Wa>K^lci!)«r 

w i^i***;* * sr^iBfs i (Dmm^mm 3 o^ss 

[0008] rcDipjc, iiro$ifflWti->^f 
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[0011] *jt, mnmmm^^Kx^x^m^ 

t, **Mtft©a;fe«ff «r±lf 3 r b &XZ 5o 4fc, 

[0012] ffiattn^^f, **^f^»jis»d» 

[0 0 13] #*5. ^lSVB2 0^/^cii, 

[0 0 14] *l6McoBi<oj^!|sn;! l &->^xA^*j^ 
■C, «IfB»l2fc^2(D^yo5*>, '>>fc<tt-* 

E**^f^. OjS»Ir) # ©»HSriaik1-* Mm)5ik^&&G 

[0 0 15] «m«»^^A*sflijI:*Wii:45» *Hf 
if^SMB»rt*Affiir*oT, «rSB»l*fctt*2©iil 
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(0 0 1 6 J 2 KM 

£htz*mtfx £0T5t©JE#T*<> o XMclii-t 5 =. b » Hf 
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& $ ft Siill!E7RP!i#*©f»&£g»4 

»««c«IM-6lSl«>«»i:. BfJfB^i|SMtft!l©J*fflP 
t iftfEft 1 ©*K«f fc*Jtt 51*fttt0f t ©IH fcoft C * 

®*^mizmmftfe®mtmmmmmM(D&®Q t© 

[0 0 25] ft 1 0ttKrtfcttft&*S#;*0!>atttffi 
*©*£#**, ft2©SEBa»& 

[0 0 2 6] ftoT, ^4©»46ffl^«?l!l^7 i A{C 

[0 0 2 7] ;teR0H5 0**;ftWMIft£'X?A 
14, ff)gl$nfc*S^^Sr^f5g©JE^-et>oTScai-5 

wfAtfcot wiB7k*^^»jR«©»fflpt«ftia 
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tt. ««B**^Jfti«lB5*»e>*W**L5«nE**3!f^© 

&.t>zmtr <thi o©*je« t . msss i © 

H]££ft£4v MIESS 1 ©^&£MftSlWf2*l!i#*© 

[0028] mmmzkoxfcmxxoiztizi&mi-z 
*i ©*»<*> fc*5»t3*jE»i *) t»«»«tiati 

[0 0 2 9] ftoT. «5<0<«ffl»«i->/7At; 
[0 0 3 0] *»W©*6©»«ffllll!l»«ft^^7 l A 

b ffimm 1 ©*U8+ fc*J It 5 «H£fflgf £ ©ffl C t 
■C, flMB»l©*»l!:Jii-*2©*ISfc. MfHff! 2 ©«t 

•ri-*«HW«fcv ureiMMiPfRsa. ttettfHtft 

[0 0 3 1 ] *38W©*2©W«i*«fett. *SR^f 

©WfttrBrefcoT, (a) lfflfE*l&#*{fc|i&SB©2iai 
P£*&SB«mmft©{^P&©ffl£o* MB 

*e*^«»fc«i&-*-5iis i ©s&k & , tiriBsmmsii© 

«r«LT, flfIfS^lcD«8S{CM-t-^2<D»gSi:> MfSB 



2©$ft8>fj;:iaffi£*u MiE^2o«tgssriitttsfrie* 
«*$**>K^i:, ^ffls-rsxmt, (b) mtsm 

J:9IWE**^SraaS*4XSi:, (c) lffl1E#> 
[003 2] W«^>*TA©teS)l$Ktt, ttfMttb 

[0033] r©J:5lc, ReLT^5a**£©*H! 
Wi©aa«ffittEfcfc]iM0>«ffi*'esrt>±#0, ft 

[0 0 3 4] 

mwommomm] sir. *%womm<DMmz%M 

A. $ 1 ©Hlg^J : 

A-l. fg 1 ©HlS0iJ©«J& : 
A- 2. f& 1 ©H160IJ©»jf£ : 
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[0 0 3 5] A. mi©HJ£0ll: 

a - i . %\ commmnmm m i »*^B^©m i ©n 

So *«fc«©*M4«ti'^yAtt % S»**^©*Po 
lc^*$tt5t>©t?*>oT, 3ab L-T> *^^©«I6 
Srg»tTtt^4r|§^1-5Ei|sf«?l!ll 0 0 t, *©^!(sfm 
%1 0 0tC7K^^S:#tf&-rS*^l»-g-^^ >^ 2 0 

[0 0 3 6] r©5*>, MtiFHtftl 0 0(4, tK^St^A/ 
fc*7K^^^©ffi, ®S^Sr^A/fc^{t:^^ ^ 

[0037] ep*>, fcmm\c7km#xt>K wttamzmt 
Btfcth mmmwx-ttt (2) vfcfo&ztizti&z 
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9, LTtt» 5t (3) ©Rj&WTft:b*l 
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H 2 — 2H + +2e" 
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r.©±3**M4S»l 0 0 i:Lrffl^<5 
4§£\ Mtftl 0 0*>6*feS*tfc«*U:'j;o-CttBi 
ft (BSMtrf) fcUBU *©f8£h/i^£lMli) (H* 

[0 0 3 9] Sfc, jKttm 10011, WRo**** 

fit. ftttftft (BSW) t. **tS:P5«*»61**atf 

■f) t, -eftASivc^s. ^©OTiKitt, pg 

[0 04 0] **gUR&&* ^200 11, f*3SB 
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S9Ute*l2, »tS*, C-C***r» 
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[00 4 1] ft*5, *«KJ*a&HU ^tt**S#l9Ei-5 
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[0043] r©5*>, **j(f^*Krt, *Mluife* 

2 00©|ttliP^?)»i}ll 0 0©ffcj&PfCM 

5#2»8&4 o 1 1, amaa&i 0 O0#tttnd>&tt& 
•f £*V^4 1 0 Sr^LT*««aS4 0 1 (CJCftffJR* 
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nr*ic**^^*#ai-*fc»©y y — o 9 
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5 0 8^yyU^5 10^U, *^gP©7cfC4" 
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[0050] mftmfemctt^ mmuso\zx<> 
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^^i8v>-CV^5*5, /V**«l&4 0 5©^s' h^/W^ 
4 1 2 ^WflEBS4 0 7©~>-^s/ h/^7'4 1 4\*ffl 
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©&f \z.mn bftx^zxis-? a i otmrn-tzztic 

iot, *j|jll£K4 0 3«:as***7J(f^W:»v^Sro 

itx«is£^4 o ncm<om^ti6 t , ^5lt, ii^a 

^1$, *ffiffi.®4 0 l&tftHttiffilM 0 3 

[0 0 5 2] r©.fc5l', *^7^Sr*ffiaE8S4 0 

1 0 0"Ttf^3H5**;*ttlHlt-e*>oT<t>, IKttWfe 
10 0 fc^*;h.3**;«f 4 
9, *»**10 0fc*W-5** 

©a^mn^-hass, 

[0 0 5 3] £fc, ^)|Bf«?&l OOrtm gM^tf^fc: 

B#Pfli#i£fc*cLT^<, r*uc£9, BHtti o o 

[0 0 5 4] 3jf>'7'4 1 Of*, ffflfl?g&5 0K±o 

[0 0 5 5] 2 0 O^fjJfcW 

$ft;fc7ki$f#*©JE;^ f^lMP a £jgx.&V>ii5JE 

CTL*5. *©fc», *ffiffim4 0 l©&f icfgltfc 
jgJE/^^4 0 4ICtoT, 7Mf#.*<OJE;^£lMPa 
MSIfilOOI'ljEm^O. 2~0. 3M 

[0 0 5 6] lWHfcLfc.fc5K:, ftftftibi 0 oi*j 
it (2) tfct* (h 2 o) as£j£ 



l/t*JWI*Jfc:AoT<a. ifcoT, MM^«%10 0d» 

©zk#£"£A/?^5„ tfcoT, ^<D7K^7^Srr(0 
**>K:'7'4 1 0£^LT#«EifuS§4 0 H£j§9tiJLT 

ix, tmnmi ooom-t/umz&^xmtt^x, & 

[0 0 5 7] *©fc», tf^«tSS4 0 3a3*+MM» 
»8S4 0 6-SrKtt, r©ft*»»#4 0 6lt±o-C, 7k 

l/T\ ^©^5rtecoaftt*lC^V^ , 4 

i o less J: 9 tat^i. :ma9, 

[0 0 58] B2ttHi ^Bw*&H4»*£l*S©--A 
#*»4, JKAP6 02j:!J^y^y6 0 4f*J^flEA , f 

4©rttKttfU tn*fioTTKHt), 0 6 

ostr^fefjtvSo «lft (*SKSD #tt«i©«ft 
^f^»S§6 1 0SraoT«(±lD6 0 6 J: 9 SEffl 

[0 0 59] $fc, fRfc** 9 908 K&fc&ftfczktt, 

■f) fCioT, iftttlcsy^e 1 2SrWV^-C^»fcJk 
[0 0 6 0] «r»LfcJ:5C *»^>f)tc-fts 

LTfc, B^MSill o ort{c*sv>t, K^ffi«J*>?>*iS 

i o o©isi;ttf^fc»j»**&iiei-®tias*)5. 
[0061] *©fc©, mmm&4 o 3^e>^«Lfc# 

ffl*&4 0 7 fc, y Y^tV-fA 1 4 SrK»t, VM% 

5oiaot> ro-zty h/v^4 1 4&femmcm 
2 0oa>fe©#fi«!'*7kiR^J!:iBtift^5J;5fcU. 
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«*ra»mfr5w t^fts. 

[0 0 6 2] M&LfcipK, 1 oort 

S, L2»U ±!2Lfci5^ x 

[0 0 6 3] j^!|Sf«?& 1 0 0 <r>%nM<fe*\Zi/^ 

&Wc*R3af4&l\ v'-Y-y h/</K/4 1 4 WM&BSfBl 
iLT(4, 1 s e cfiTFaW* t< , {a|x.tf> 5 0 0m 
s e cSa^i«)»4LV\ 

[0 0 6 4] h^/^4 1 4^?3#tti$^fc*^ 

SWJ*8§4 0 7StjIoT> ^iH^tf^ttjii 
8g5 0 3tCi£9&*)}x, ®eiii*:7#*#ffiSft?8 5 0 3£ 
JiEttSK^7^Xi:^$n5o ?l-a-$;frfc#*(4, 
«t^«l§§ 5 08^Ltn >v<* y" 5 1 0 iC^A-f 
5„ =>y/<y.*5 1 0(4, fi&(ttg£5 1 2£{fx.T*5 
9, ^{CioT, &-g>#*m-££;}xS*§lf£&iifiK 
j££-frT, 7fc^^$5>{cfi^$*5„ n>v<y. 

y- 5 1 ozffimLtzm>-£#xitx%'*immzti$o 

[0 0 6 5] &L±i>K Ji^te^*3(t5*^^<Dffi 

[0066] -mc. 7km'&m&&ft. mam^ix 
& * >- * ttlSMlc ftiitf >i s la if, *aw*jsjcm $ -urn < 

<ttS. ftoT, i£fiM»)R#mi4, *Ht8«£-&y-yy 

[0 0 6 7] ZZX. #HJS0J-ei4, ffija^»^c« x 
fc-y-&ir-?lg*!>Sftb l 9l-, jKy^4 1 OiCioT, 

2 o oa»fe*iii;tf;*£3l£W-f 4 5 

mucus. 

[00 68] m 3 (40 1 ®MtlS'>^f AOttttftm 
[0 0 6 9] J»»*ft$'*'7 l A«>i&»H*, flJ9P&5 0 

(4, *1\ 0 3(;:*-r£5K, TMfKi^&^v^O 

0 (Dv'-v y b^l'7'2 02i, M&fttt* 10 0 <D->-t y 
h/VW/10 2Ml0 4Sr < H Cfc«ffi*»e>PB< (* 
T'yT'S 10 2). &(£, fM#p«V5 0(4, JE^-fe^f"4 



0 0i^«toT^ttl$Hfc7k^^<0ffi^SrA^L (^f 
y^S 10 4), *<Dfct)tf'?it>®fe£tltc&mi£t)$: 
±@oTV>S^!6>Sr^-t-5 Ufy/S 106), 

[0070] zlx. mmmMtfmm.X'. 
»»Ei$©»iEmsf3fc«>m, Mfpassori. *jis«t8& 

4 0 1 © - >t y Y^/VfA 0 2 £ , ^*iS?S4 0 3 Oi/ 
+ y YWfA 0 SSrWeftW*, /M'<*»EJ&4 0 
5©->Y y h'VK/4 12i, #ffliffif&4 0 7©y+j/ 
h/VPT'4 1 4*rtii?ii{BCSfc#m Ufy^Sl 
14) , #V^4 1 0ft«!|lia(KT?B»LT Ufy/ 

5 1 1 6) . fltraufcf:*JD©**^xo||j|S:fft>* 

So 

[0 0 7 1] U*>U ^BfiS^iSJa-C, 

y-^ 2 o o*»b**^as3»a*ixm< <, ^oje^ 

9 . ftJIHff 5 0 (4, #«Sfcg§ 4 0 1OVf? h/^y4 
0 2 t, $I£fcfE8&4 0 3cD->+y h/<^4 0 8 t, # 
ttl«E884 0 7<Dv^y Y'^T'A 1 4 Sr^iVPftBl C, 
4 0 5©i/t5/ h/^PT'4 1 2£BfK (* 
fyT'S 10 8). -t LT, ftlJ^Si55 0(4, jK 

>7"4 1 0 SriSlHl^-Cffii&'tS (Xfy/S 1 1 
0) . -tnmioT, TK^^^^V-^200 

t, *mmm&&?>? 2 0 o^e>(4, suss^-cv^ 

*i!f#*as+#(c§ltffi£;fxSo 9ltW*iifc7K*^ 
(4, *iKftK4 0 lA»fe/V-<XitB4 0 5(dA!3, * 
Wfe t , fltiKK 4 0 3 Sriio r 4 0 1 mM 

•9, TOm?aLi 0 o(^^$*tSo ftw&$ftfc*s&#* 
(4, ^«?ifei 0 ort-c««ft¥R«i:m«snfca, * 

#*75!f^fc*o-C, MSM8S4 0 3m#(±J$nS„ /i 
ftomjliiT±*sS0"e, -tOJFIMfcSrlftjfel-Sfc* 

[0 0 7 2] fflfflttS 0(4, *3RSM(^^>'^ 2 0 0 
^b^W $ ttS tK^^ (DjE^^S^iE^ Sr ±® S * 
•C, *0^ji-C#«{1-S 112). U*» 

U ^na^T'A^ttL-C, Lt4*P><-f5£, D 
^?5«i->^fAfe+»i< 4 5 MoT, tM? 

sur-^^ 2 o ono*#guRte&tdPiKk3ft$fc 

jfiS^±^»), 7(c^0i®^^v ; ?2OO^F>+^ 
*ffi*«r*i-5*«^3SS*a*nSJ:5m*5. 1"S 
t, ^OJE*(4Sipffi*Sr-h(5I*), 5 0 (4, 

JSSS401O->t5'M^402i < ifM4 0 3 
w«>Y v Y^)Vf\ o 8 Sr-ttv-etvMf , 'UstxtiLR 
4 0 5 y h/VW^4 1 2 t , 4 0 7 Oi/ 

+ y Y^/V/A 1 4Sr^f^i: (^.y 1 s'7*S 1 1 
4) , #^^4 1 0Sr«!i[Hie-CK»LT Ufy/S 
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116), M%Lfca*aMEl$0>S6ic&S. 
[0073] :©i?i;, ffifiteSn^tctt, *y/4i 

-f3ri:&<, **9«fr&£#l'y-2 0<>fc!RjBS£ivt 

[0074] m%mmmc*.%tf 

^FlCTk^KiK^^^^ 2 0 oa»f>*i&#*£§lttti-f 

[0 0 7 5] *fc, zKVT^ lOt LTtt, 
«3t *© 
EHB©jt4*SC*.Sri:k:J:9. «tt*«i5rt*T? 
t5#y/Srffl^5M^&5„ HP*>, 

[0 0 7 6] £1±#, 1&U1ttiMmzi$ttZ > frm#X<OtiL 
[0 0 7 7] itMLfct:fo<9, ftftftifel OOrtflt 

*ig!»g-&y^y 2 0 0©«i|Efcf?ikL-C, tKPSI 

K»-&&*^2oort©mai*ffiT-r5. i-st, & 

gfCioTJi, ^y 2 0 0rt(DJE>3fc<£ 

*m®4 0 5 V* 2 oo©&Wntc: 
rR)^o-raS»iB]t(07K^^<ojslt^s^C5. Set, * 
IiH4 o l KKitfeixfcv-Tr y h^/^4 0 2*>/W 
'•**«EI&4 0 5\Z®Vbtltzi"r y h^:7*4 1 2tL 
T, y h/VW7*£^fc©-m, ±IHLfcjS» 

tibi/w h;<^74 0 2, 4 1 2iHWtll&10 

h/^^4 0 2,4 1 25r^LT, imm&&&.9*s9 

Tk^K®^^ >-y 2 o o rtdayx&tr. * l-c, ■£© 

Ortfcatttjitfitjc/i!), *ne>^<*»K:±o-c** 
Kjg^&^y 2 o 0rt©*3&Kjg£&ast£*i5Ef;h, 

[0 0 7 8] *r.-e. ^n&t&j-m, *s*y v^zfA 

0 2, 412t Lt, a»«RFJbBMBf>t# y h^/V 
:/«rfl!V*3.fc SCUTES, tot, Wtlf^fA 
©«Kflt±*K:, yy 2 0 0 KidfroT 



je*KiJMMBf**$'-vy h^/v^fflv^riti!), 
y h/W 4 0 2, 4 1 2^ UT**<RjBc^^ 
^y 2 0 0flij©*iit#y.»£, 

2 o ort©**#*»*££*rfi»*-sr t*snrtet* 

So 

[0 0 7 9] £J±a\ f?lhB#|C*5(t5f^ffl-CfcS 0 * 
[0 0 80] *f , MBE^</U^4 0 4 AsaWTSft if© 

mtf&ctziM&ia*. «s**«ftiooKi«j&*n5* 
tt»4oia»e>£«ELfcy y-?»4 o 9©^t, 

U U-7/VU^4 1 6SrK:it, «E^4 0 4«>6f 
s^ft^l 0 0tCSS*«S§4 0 1 <£©*£#;* ©JE# 

*gf£«»±iw±i^^fc»&ic > y y-y^/K/4 1 6 
BrfciB* & *v^ J: o tc-f BffiCW*»oT*» 
f4J£fc b-^i- < ft 5 b -cfc 5, 

[0081] *s«^^jg#fc9, vm%<onm 

OCioT, ■kMW8&&9^>7 2 0 0©iX-Ys/ h/^/W 
^2 0 2t, M-®?&1 0 0©~>-r -y h/VK/1 0 2, 
1 0 4#eibtii;:B!&> 7KHi# 
^dSjtti5©*R?Ci 5 1- LTV**. 
[0 0 8 2] B. 02©H1S01| : 

B-l. m2<DmMMC>mf&,:®4\Z*%W<D%2<Dm 

5. Bi©n^J©^i|si-«?th,^7 i A-ej4 x *m#*<o 

MItLT, *^K»^y^y 2 0 0&/8^5.fc5 

^^vy 20 ofcttx-c, SJETK^^^vy 3 o o 

[0 0 8 3] ^©i^JBE*^^^>-y 3 0 014, rtSBId 

iiiffi©7(c^y.^^«L-c*5v, ffi*icj&ij#(te)tLfc 

y h/V^3 0 2 5rM< *3i-5:2 0~3 5MP 
[0 0 8 4] *i3, WtftlOOIl, ^l©HJfi«BJt 

l^-©«fiK-efc5©-e, iawtt€B&1-5. 
[0085] r©fife, ^mMMntimmMi/XT^n, 

®4KB1r£o\z. TK^^SfEKt, »{k^«E«St, 

«»pai55os:fli*.rv^5*s, wtit#xffis&tt. mivm 

[0 0 8 6] i^JlTK^^^vy 3 0 
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o©»caga»e>»*HtHii o o(Dfc®n\cmz>*mm& 

4 o 1 TO®?&1 o 0©#WJP 4 1 0£r 

■Sf l,X*ffiffi® 4 0 1 icmznmffiffi 403i, SSL 

7j5f£K4 0 9 t, sr#x.T^5 0 *nmmv\±, 
x<D&mmt \^T-&m.-fcmx*f>y9 3 o osrfflvvc^ 

i**"T?#*. iiEot, &m<&m.-&&?>'? 2 0 0©i^ 

[00 8 7] #«E jfEBS 401 tctt, SJJETk^^/^ ^ 
3 0 0©»WPj£V-ty h/VK/2 0 2 #g2« $ ft-Cfc 
9, 1 8, ®%&M4 2 0, m 

2 2&tMKtt£lK84 2 4^^ail^ 
*VC*S 1) , TO«?& 1 0 0 ©tft&P \£is*r y h'<^7 1 
0 2*SE«**XTV^. tit, 1MR%lg4 0 3iafc« j& 
^ttf&l OOCtfflPlCi'ti' Y^fV-Zl 0 4/}5gafi$ 
tVTfcO, *ESf§^"f ^8^4 0 6, *y/4 1 
0&tfiglk#4 2 6#*n-?nK«$*bTV^. **J, 
£titifcjg4 0 7 (C~>^ -y h^/^4 1 4 yy»7ffi 

?S4 o 9icu y—7/vi>zf4 1 6^ee$n.rv>-5^. 

[0 0 8 8] $iJ|EpgB5 Of*, JE^-feV-^4 0 0^P>cO^ 
ffi^*5:A*1-5t*{r, #/<^l 0 2, 1 0 4, 3 
02, 414£, tf^zf4 1 0 b, =» >zf\^yt 5 0 4 

[0 0 8 9] B-2. »2©iaS09©lM£:-t*t-Ctt, 

©T% ttWttWfS. 
[0 0 9 0] ©J#?gB50(££o-C, flSJETk^^^^V^ 
3 0 0 ©->+ y 0 2 t , TO** 10 0©V 

^ s> h^U^ 1 0 2, 1 04tlt ^ft^ix, TO** 

[0 0 9 1] aft3HE*9tt« W»»5 0lCJ:o 

T, *©flfc, ^W«K4 0 7<r>i/*r v 1 4tt 

BHtTV^S. y y-7^^4 1611, ff?i©3i 

[0 0 9 2] ii^SIEI^, ttlftLfc fffl«355 0 

3 0 0a^f4*i!f#*riS;&ffl$*t, ^©;&ttt £*xfc*iii 
#*I4, *mm&4 0 1 £>§oTTOm?l&l 0 OlC{ftj£ 

TOUf&l 0 0l*ltC*3 

B4 0 3SriioT««K4 0 lfcRSfu Stf, TO 



*«uooic«i&$;ii$. %\<DmmM<Dm 

tetnmz.. tfS^&4 0 3©&4>fcKttP>;h/0^# 
>-7 B 4 1 O&WBkf&Z- fcfcl.fcoT, tfSJfE8S4 0 3 4: 
»5***7:tf*ttlH**ottT*««IS4 0 1 

K4 0 l&tfWfliaEBS4 0 3 iloTHlUTl^. * 
#SMS&4 0 S^lCfc^T, #^884 0 1 <b©& 
ffi&b, tf^TM 1 0 £, ©HJfctt, **LT^5** 
*7#*#»*L*^J:$fc"fSfc«>l;:, J5»Jt#4 2 6 

[0 0 9 3] £/c, i!5£E*^^^^^ 3 0 OfrbtkM 

Zh1t*.mi}*n&.l!\Z, «fi^Lfctt5 0*3J:- ; e2 o~ 

3 5 MP a -C& 5 . % 1 fc*S It 3 

*>V9 2 0 0 ©*§-£•£ tttfcLTt>, iiiWcjiSWc*, £ 
©fl5ffi©*i!f TO«ffil 0 0tMt5 

t. fefimm-tZx, *|swiftioo*s«h.-CL*5. 
^©fc», *5ttt[«-Ctt» IR 1 9 IAE 

©SScSrJS-^U, 1 *«Effl©WE^/^4 1 8 t 2ft 
ttEEfflOttE^A'^4 2 2©2o«E/^ySr, 
B§4 0 l©»fJCRrtT, «E©**#*fc2«freKl 
JEi"5J:5»-L-TV^S„ BP*), A^Wlctt, lft^JEffl 
©«ffi/VW^4 1 8{Cio-C, ^^^2 0~3 5MPa 
d^Joi-tO. 8~lMPaCSEU $?>J-2ft®JE 
ffl©®JBE^/l'^'4 2 2(Cio-C, *5i^:0. 8~1MP 
afrb&XZO. 2~0. 3MPa(C^JE1-5 0 
[0 0 9 4] tfc, i©±5l:, lft«JEffl©«£E/^ 
^4 1 8l:±oT, mi£(D?km#X**$& : t2 0~3 5 
MPa^btSi^O. 8~lMPal^^JI-r5fc*, 7K 
5 0«fci&»«L-C» JBfttffiiaHcTff 

**to«j& i o o \m&-rz> t . TOm?& i o o rt© 
isiE/iiag-cTOmffli 1 o o\mi&-rz>tz#> 

JC N lftj^JEffl©»E/^l'7'4 1 8 b 2ft^JEffi©Mff 
/</u^4 2 2 ir©fflt£f&!i£&3&4 2 OSrEfiLT^So 
:o«M4 2 oictt, h*utv^v^, TOm* 
iooitJ:oT«ie)?)*i/fc»a**s*«**i,-c*J9» * 

bfc*^^l4r©^^S§4 2 OSrifiiai-SittcJ; 
ot, liH3|]E«8«oa*i:*»), TOSfl&iOOtr 

tt*&-r5rt^-e$5. act, TOm«iioort-c 

[0 0 9 5] ^©±51-, *««K4 0 lSrjth. 
5**^ttJtl!Ettia**«teV^fc«>, »»JfEK4 0 3S: 
«»L*»K4 0 1 t£KiStl1t7km*73rxhU&£ 



-12- 



t, ©rat-, nm#m®4 2 4 trtm-t, ro««»i 

Sg4 2 4lCfcoT, 

*«rft<0«fr 1 0 0 t£tt&-f 5 X 0 fc L 

[0 0 9 6] £k±t)K i§#»tel$fc*itt3zk3t?#;*©i« 

[0097] «M*««i^'7'Aasaii*ff±f st. K 
nmt 1 0 0 rt-ett, Mm^bifflH^i-it* 

ifcfcS. ffiot, 
tfc^T, U 0 0 

[0 0 9 8] ^»B#|C7K^^^*BrttC#ffi-f S^F*i6^J 

[0099] *i-e, /<-^3tr^**srfc, * 

[0100] *HJfiWJt?li, JMbttlctt* tK^ 

«r*«**Sfc»0#^4 1 0 SrSEl&LT, *§H;tf* 

-f S*tt* t MA Ltzfcmtf* t SrlJS# ffrTS 

[0 10 1] B5l*H4ft>j||^«%*>X7A0tettttK: 
*W 5f6W8B 5 0 ©1M#Prt»©-««r*1-:7 n-^+- 

[0 10 2] $IJ#S55 0 

0 <D->-r 3/ h^wy 2 0 2 £ , ^ifsffl* 100 <t>*s-y y 
YAArfi 0 2&IF1 0 4 4:, HCfc«Mia»feHi< (* 
T5-7*S2 0 2) o ffiffTk^^^^^ 3 0 0 



***»4 0 lrt«:ifeh,5. fcC M^SU 5 0 ti, 

7" 4 1 OSr^igEft-eiEttL-C, tfi»ifcS§4 0 3F*9(C3S 

[0 10 3] «*.Ht, *3K^«ttrtKl#ft1-S5F#B« 
#**UBE (0. IMP a) -CfcSt-fSi:, **^tr 
2«JE (0, 2MPa) £ME LTffi-fr t \Z X <0 , * 
2^UE#©T\ KB: 5 0%T 

[0 10 4] ^co«t5lc, **M&**J|Mf*fe*9— fls* 
-frSt, HWIl 0 0rtro^-7K^mffi<Ci4^L<*m 
*ttft$li5fc«>, dlflll 0 Oli, g*>fc, M®c« 

W5ou, iffiiioocAit (H**r) £8*^ 

£•£5 (Xry^S2 0 8) . M5 0«, 

is-Yy YW74 1 4©0Btt Uf'/T'S 2 10) , S 

»*K#Wi-S. K£E**^^>-^3 0 0*»€)§lt» 

[0 10 5] *J«gP5 01*. FfS^WSiiUfc 

6 (^fy^S 2 12), 7k^^^ttKrtl-#ftLTV^ 

Sft^+^tC/iofci: LT, y Y'V\s74 1 4 

Ury/S 2 14). ^rLT, jiSae«ffit/<C 

[0106] r<D£5l-, Wm?iv'^xA<D^llj^{i 

^4 1 0 4rffi»LT, WIB-e, Ml 0 0 coffin 

[0 10 7] *HliWlt*JV>-C, S^W^BS4 0 7 

(Ctglf^tlfcv'^y h^/W^4 14t!) y-7JKK4 0 

9(c^;ite>ttfcy P -7^/1^4 1 6©f£ffltt, ^lco 

[0 10 8] C. : **S, *5§W»t±f2UfcHlg 

[oio9] ±BLfc«i2ittf»2©3ii6«-ei4, mm 

ffit§4 0 3»C^^«IS4 o 65r^itrvNfc*s, r©<t 
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V^20 O^JEtK^^^.^ St 3 0 0 <Dftib <9 (C, m 

[0 110] ±El/fc#2©IBM!!"CH:, #SfESfE 

&4 o HC:Slifcftltt3£4 2 4£R«"0>&a*> 

[0 111] ±IBtfc^2W*iS^jT'l4, 
^4 18t4 2 2 C0Fp9^, f&£&3&4 2 0 SrsfcttT^ 

tt&</k/4 2 2<DT«K«cg9:it5J:5^L-Ct> 

«ffi/</K/4 0 4 LT^S©"?, iSS^jbn 

tf, r o 4 <DTtfLW\zz<o X o 

[0 112] ±BLfc» 2 ©**«-*?»:* «M4« 

^>^.ri>.W^ttiB$(c % E5fc^LJ;5&fBlflP£?T&o 
Tvyfca*, ii© J; 5 Hi oXXMojMmWfc 

fc*s^-Ct>, Sffl1-5rt^-c#s„ fib, $i©£lfc 

2 0 oa»e>*S&#*&§ltfflLfc&» *>+y h/^^4 
0 2, 4 0 8, 4 1 2©HttRtt«r9 , 0 »*.**:, ^^7* 

4 1 0fc±oT»#LTV*S*«!»£§|#WLfc*J|Wf 
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